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£ t %v5i%X&Z,o 
[0 0 15] 

m<Dwmu&ib?>A;V)zt, #t-feT**wfc (Fct) *^**>f>i/*Mfe (f 
mm t *m&&M?zm&wwm !3 rx<D®m ksj^t <& , mti^rnxm^ s & k nmn 
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-t%t>%. *n^o»iMii, mitt. mmmtmmKMm^tis m^LO* 
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[0 0 17] 
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& ti&mmffl. $ R j&* 0 . 5 ~ 3 . O^mt^^ii^ tfHB±«5Ji OttM coTHI^Ift 
10 0 19] 

£ h Mm±.um<omw- (tu) #2. 0-10. 0 ^ m-e& 19 , K-ommTum^ 
mm ( t L ) a*3 . o~i2. 0 M mx$>& i fltrie»Mif ofu^iwm^fifijfPi-^ 

[0 0 2 0] 

ft&\ fjtB±M^ft < t & 1 if co a 1 2 Os m*^m u j-offrfBTM^ft < 
[0021] 

fcJBttT i CNfe B B H *?>^l)fc fc & fc, 8Jffi<feT i C N In ^ CO A 1 2 Os /Iffi CO IS h b h 
i|l^mil5^#1IiJcoTO^ B s H ips J: ij v>£ Lv*„ tfrlS^#1iiJcoTO^ H B H 'l'l 

(wi ) # § 0. 0 5-0. 7^mT\ **o, fS^fclll lila (wi ) fcfTCBjfirtfcT 

i CN|^ b hOA 1 2 Os Jf fJJco^;Mi|'§ (w2 ) tcojt (wi /wz ) t5 § 0 . 7 J^Tt' 

* £ £ A 1 2 O 3 if t T i C Nil b (Dj^mtS, & i O^tfrfc T i C NJH b (DftMIJ 

[0 0 2 2] 

£ <b&~> lulBT i CNJBtt^ft < fc kitiffBA 1 2 Os Jf«fc^j£S ttfcJdf tWIB*# 
ffl KM; $ *LfcT» & h ft 19 > J&o±J§ coTOItJIifl^Tif W^HH i •? ± # v> i 
A 1 2 O 3 MM Lfz? 7 y ? co^IM * ^TS& £ Jh*> * £ j&*t? £ tMtt# 

[0 0 2 3 ] 

ft jo. icoi§^ f|5#W»*^14t»^S14^co«Mco^-t:\ MiBT i CNJfcoT/S 
C0flIJ¥ (ti) #1. 0-10. 0 ^ m, fufBT i C Nil C0±Jf CO flgff ( t 2 ) ifi 1 . 0 
~ 5 . 0 fx mXh *) > J.O Kti/tiS5 ©M-fc* k Lv^ D 

[0 0 2 4 ] 

tfc, TiffS T i CN«OTWSr*W*lRl**e>^.fc fc £. ST i CNi^Ti* 1 ^* 
fT i CNfiM^^Ji t KfWcoT i CN^tWIBT i CNJfcoT 

• ©^l73l^^LT5 ft^lBj^-e-tL-r^tf-CV^ * 9 y * <Z>«ffl3&* 

[0 0 2 5] 

itriBim^ft-t-T i cNm^temm^fafrbmmL?zm<k<D*f$3TX'<? Mt 

i- £ *b**»Kt < , «M coMl m& * n± £ ^ W^iitt, If y tf > ^tt * lfij±-t 4 - 
[0 0 2 6] 

ffflBiW^fti-T i CN«: : f-»±tfeffi^lRl3&»t)«*Lfe»#0«riBT i CNfi?-co 
^ mJslLTT** <^ T i CNi@#:oSM^«*TT i CNjicoW 

[0 0 2 7] 

$<btc, flHB-t«yf<Dd ^coftM^^^t^Tt^Mg. HffiBTfl5iSco_hM^^^4iltfB 
±«»©"5 ^0*TMK^*tL}ttt»|HIJi, Xt±lfrfBT^gcod ^comiB»#:co^M^^ 
Jift$tLfcTifiJiOV»i*tL*»©1ftaMli: It, T i N/i. T i CM> T i CNOI, T i C 

t i No«o»55»e>atdrtL**»i (jslt. ^cot ii*iii»to ) 
burnt Lv> 0 

[0 0 2 8] 
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^l^^^^o Sfc, T i CNJii:A 1 2 Os « i: ©SMl-'t'WiS ^ LT±fejt!l^T i 

tft&o $fb^, a i 2 os m^^^mM^mM^^x, a 1 2 os ecD»#s£# 
^wi^c: t 0 a 1 2 Os momm^mmtLx±mi^T im& 

[ 0 0 2 9 ] 

f fcS ibKli, miST i C NiS t A 1 2 Os ®<7)^£ < t i>-Utf2m&±.frb%: *) , 
m2®J^±omieT i CNJfiS J:0V* fcteA 1 2 Os «<Z>#JSWfc> T i Nl, T i C 
Jf, TiCNOi, TiCOi. T i N0m<VWfrbMl$tl2>®Lmm (AT, 1toTi^ 

[0 0 3 0] 

ttrtBA 1 2 Os Jf{±«aM H m^?>&&.r #3tfi«i^jg-ciftiat'*or 

[0 0 3 1 ] 

t (D^mmmm £ tifzWJ) ^mmm est r-ratrai-r & -euwui a atfflv> £ 

*Lfc«««j«j|[te £ ^1" * % <7) -e & * o 

[0 0 3 2] 

SET i CN^O^MiliJ^^^^^A l 2 Os /ft, ^IriLt, fffSBA l 2 Os M&tfc 
|3T i CNSOOT^ibPJflSILi&i6*ffl«IWa*Fu . tuI2Tf|5g^tfrfB*#(7)^M^ «b 
fiJ^IL^^^PJSIWM^FL £: L^t HfrlEA l 2 Os « # s fijj«t L££i£> £i!ll£W* : F 
u#l 0~7 5N, tufBT i CN@«^tL^fe^f!l^|#m :Fl^8 0 NMt, 
(Fl/Fu) l-SO^^itMin^t^So 
[3&9§<*>3b*] 
[0 0 3 3 ] 

^ 46 r , mm m &mmn& *m *. &tt*> *zwxm& *mtbtz%mwm.utt t%& 0 

[0 0 3 4] 

i»j**itt56*s*:s^*3nixfc*v>'r«3BMi5&«saiii-t4 ^ t & < ssv>»**gttSr^r-rs 

[0 0 3 5] 

I©jl4II?Ifi ( S E M) a^HT?* S EI 1 > is «£ Otas tfJ fc*3 tt & T i C N» £ 
#Sf*ML^*I(:ov^*I*P»ifL^t4Sl?Itti (SEM) 
H 2 *3!ftKW-t-4o 
[0 0 3 6] 

H 1 K J: *ilf, gEMMOTJIA (IT> Hifcl* ) Ui> Sfr2 (Bl-efi 
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mw&&) <o&m\z.&tk< t i-> 2 mown 3 titoi^jSL/;to?*4o 

[0 0 3 7] 

fcfc, i#2J:LTIi, (1) (Co) is tilt- y f )V (N i ) 

Lti±, ^^>^^t->- (wo , mt^-ty (t i c) ^Ttti^ffl'fbf-^ y (tic 

N) BrSKJ: *)Ji»§#^&4 a, 5 a, 6 a m±m<0^tm, M«K ^Mft^P 
tf» lb 8 fcf *L£ < i> 1 <b 4 & o 
[0 0 3 8 ] 

Sifctt, *#2 t LT, (2) M-ffc^ff (S i s N 4 ) ^MlfcT^-^A (Ah 0 

3 ) g-fe7v^w, (3) +LivM i mik*>ym (cbn) , ^^^k* 

[0 0 3 9 ] 

i k £tu£, &m 3 tt*#iitc^js$tL^4 < t & lmormm 5 Turn 

5 ^Mffl £ tffc&H: <tUI OJtgRJI 4 fc «K ±SWB 4 OTlf^ffl 

5 <D±M;fr &*M§L&***fl*flr**Fu , TUm 5 ^)TI«2 O^WbfiJiUL&j 
*>S801ifir**FL k Lfcfc I, *<Z)Jfc (Fl /Fu ) ^1 . 1-3 0t*4it*!RF«t 

[0 0 4 0] 

ttliUflfc Loo±«|SJS 4 o t>T^ fci iJfil^ ???? <d§£$l |:J:o Ttlf^ *■ RJK L T > ^ § 
%Wm*?WSM 3&fc<D3-y ^>^SrgfrjhTi«o $ "b Wi±^l 4 ^fflflSILT & , 

[0 0 4 1 ] 

«t o TiWsti- Sit **-c § 4 o 14 , ±BB* * 9 y ^Wlfcte&mtiL&MM l <z>*« 

[0 0 4 2 ] 

fflsp^g: : 0 . 2 mm 

: l 2 o° 

T — 'fy^Ts tf — K : 0 . 17 mm/ sec 

tf- K : 10 0 N/m i n (itfcif *) 

3IS#fili«£ : 5 mm 

& Tgpii o ^ ib f ij iflfi & , 1- & t> ±m m $m il^ttspi a* 
{iM^^Tni^Js itiLtz mm t <d mmzw ^su ^ <7H£tt •? <z> we * $* th - t & £ t 

i:iot, XflSJi^T^Ji^^M^^fiJSIL^idSfOil^* (Fu ) t k36*t?S 

o 

[0 0 4 3] 

(E P MA) £7ti±X«m^^#f (XPS) ^^r?SBi-*tfcK:J: 
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[0 0 4 4] 

x& &m&Ki±m&m%m&KxmfeLtzmx4xm-t & t-t & 0 mz., itm-tzu 
^±mtmmmm^^^m^mmxmmmms.m^^zn^x^^^ t^mt lv> 

[ 0 0 4 5] 

Mil 1 JS i (OWSM m-tm^^i)^ 2 ©itt±£#*E 

g (ow&m t2ms <Dikmm&Tum 5 1 & a » 3 /fm_L# f *# 2 ^ & mmzmm-t & # 

Fl t&£o 

[ 0 0 4 6] 

- i^a^)pj^tm^^^^±^)i4^fij^mFu t^aa*. i©*^^- 1« 
a/i^fij^ ; (tm^±^ii4 cofij^iwmFu t%£ 0 ±- 3i@a±^±- hi k 

*l&Kt-*v*-CH, Ci co J; •? ^i#-^0±- 2 ® @ J^±©ltli <7)fiJMt#Mt4X 
«PJS<^fflfltWSFu "TNi&v^o 
[0 0 4 7] 

t i c njs £jyt -r * m&fr h**), a *> *^ x*i co«-*^tt t mxmm^ ^mm 

[0 0 4 8] 

iit, n-*^tt^* $ tL^> jnxi- ^ xmm 3 7&*fflarr a ^ t * < se^m^i* 

*^fJ--6#iafc-t-S^:i6tc{±, XfBib (Fl/Fu) j&* 1 . 2-1 0t*^ii^#i:g 
f Lv^ 0 ^ilX^fcLT*ffla9S:»J(tf§te*?*«LooiJ-^att«riei±$^:&fe 
*tt±, XfLUb (Fl/Fu) ** 1 . 5 ~ 5 X*$> %> - t £3 4 L V>o 

[0 0 4 9] 

iO±as*4 0fl|)iWSFu tT*B5»5 0lfe#2*»e>0«flltWfiFL ^Jfc^£*±E3f5S 
$ 5> £04 L < i±-aJfiJX*h LT^M^^jt*«tt^m«Loo-KflJX*0»^ltt : Sr 
[0 0 5 0] 

4 fc, ^l&Kfc i *Ui\ A 1 2 O s Jff 4 OlWMHKf^Fu #10-75 Nt\ i C 

N» 5 <DmHmM Fl #8 0 NJ&JLfe** £ *** MwMtt^^±tU^tIi 

[0 0 5 1 ] 

Sfcfc^ 1 2 Os m 4 OflJ^IWmFu #2 0-6 ON?, i CNJf5<7)f!J 

[0 0 5 2 ] 

£fcfcl±, A 1 2 Os m 4 cOfUilWSFu #3 0-4 5 Nt\ *oT i C NJf 5 Of!]jit 
flFL #1 1 0NJGLh"C* IsOfUX* LT#|ffllft&»#Ml£lij£LoojIt 
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[0 0 5 3 ] 

ttSR#o. 5 ~ 3 y« m-e* * - 1 a*, mmm 3 (ottmti zmm^mmx # & ,^tgi l 

[0 0 5 4 ] 

*U £©hW^t*Ii«UftU, ] IS B 0601-2001 (IS04 
2 8 7 - 1 9 9 7) ^ajg^tL (Ra) 0#to*fe^KS tT** fe*L*tt 

[0 0 5 5] 

£ h ±iSRJB 4 cDjjUJy tu^2. 0-10. 0 yu mt TSBS 5 Ofllff t l 3 . 0 
-12. 0 p mT?*4:t#, ±«Ji 4 is «t tfT*MI 5 fc**T?§ 

Til; 1 <^»*£Sf£tf s |o] ±1" & t V> -9 3$J* 6 & £ o 
[0 0 5 6 ] 

H 1 Wfl|tfiHiJV^TJ±, T i CN1 5 f±l$fm$,L-C^#:2 ©giSCMLtii:^ 
Lfc$#T i CN*SS*?>*U^ fr^mmXT i CNfeHOA 1 2 Os JS41H 

[ 0 0 5 7] 

# % 2 fflij (Dm^nnWi wi#0. 05-0. fro, ^# 2 fJJ tf>5p*&*t 

HIIwi fctfflBflMKT i CN|§ H B H ^)A 1 2 Os J» 4 «0¥*&*&IMBw2 i:Ojfc (wi /w 
2 ) 0 . 7 aTt* A 1 2 O 3 S 4 fc T i C N § 5 t <DttMJj ^ £ J: t>*S# 

[0 0 5 8 ] 

±IB¥^ H H H ls^*^^vIte^ffi{±> T i CNJf 5<DS#2 t©#I^e)fW:SI 

£J:tmB) ) OtfcUfcfcJt&T i CNI 5 O^ISM^wi , TiCNi5©Al 2 
Os JS4 b<D&mfrb&fc2^mtiL\Z.\ftfr<>X0. 5j«m©ft (h 2 Ui^lA) icjs 
tt ^ ¥*&il£Affi * w 2 t LTiH^f ^ o 
[0 0 5 9 ] 

Zhiz^ T i CNJS 5 *&mWikt LWT i C Nil 5 <DmW¥- (12 KIJTiCN 

Tii 6 1 t i c n±jb 7 ) {±5-15/. mt*4 ci tdmmmzwz-xmmn&zmnir 

Stv^MiU'o Ah Os »4©|Jlfftt2~8^m'?**£fc5WJ**6te 

, # &~ nifc k** -t & mm ± xm&m& * it# loo, wsifc^-ei 

[0 0 6 0] 

4 fc, T i C Nil 5 #\ 3 < 2 « * T i C NTI 6 t , ¥ 

i^W^i < ttffSA 1 2 Os S4fi!K'f£fi1-&T i CN±Jf7?>2Jf J£Lh<9#Jf a*£>& 

^ c t a*, a 1 2 o s m 4 « Lfc oanfli*s&*a&tijt* & c £ a*-? § -c» 

[0 0 6 1 ] 

m t i 36* 1 - 1 0 ft m, T i C N JJi 7 OKI t 2 1 ~ 5 ft mT\ **0, Kti/t 
[0 0 6 2] 

Sfc, T i CNI5 fc^W^faj&^mifLfc*^^ T i CNJ1 5*<DT i CNtf8 
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< #KT i C NTS 6 dp COT i CNW\ mfa2mffiKMLXmW.% 

[0 0 6 3 ] 

N» (mT> «fflT i CNtf 8 a t&1r 0 ) ©A-fr**^ fc4 t & IftlT i 
CNfe^-8 a*«T i CNTi 6 OM^^l^'Lt? >7A^^f&](;^^f ii#VXv^ 
tfc^ ^ 9 y * OflH^Jb*3&*i* < , ^**T i CNJi50iSI$*lRltcaia'f S^fc 

* I*jLT? § X T i C Nl 5 l*l K 7 v V > 0'*m*&&iW&&'t Sii*<> #fctatetf*fa± 

[0 0 6 4 ] 

£ £ X\ TICN15 <DWm T i C Nt? 8 a ^M^l«3 2>tt&K, W T 

i CNfi^-8 a *WfW^fiI*»fe«SL^:»'frO s P*&T^^^ bJfc**3 M±> 0f L < tt 5 
m±0»M,l! I -e& 4 C *««*gRJR* «rlfif * 4 4 L < > #^8 ELL. 3 fcl± 1 
0JSL±-e**it**T i CN1 5 ^#«0«^l^i6-rifitJ»«tt : lr|q]±T^4^-ea4 LV> 

o 

[ 0 0 6 5] 

T i CNJf 5 tW^*6IiLf:i^MT i CN3&T-8 a«¥^7^^ 

hJfca*3J2LkT?*>* L<. $ fbl'WJT;*^ h Jt** 5 JBLhT* 4 £ *« 

[0 0 6 6] 

&j3, UfM^ftiS itfOT^f6](75«I^^SnP*-r4 fc, MT i CN15 af?>«fflT i 
CN»8 a tt»IS B H H i: ^ o T « t tLS o (±IB«HT i CN 

fi^-8 a) <DT*U? Mbt^ #f^t:ov>t, fi^-^Stti: It^i" 4 fe*©I 

ffigf^T, ttT i CNg B B H ^3 0Mf*%mTC0»J-^t:7l^L^^ H H H -e^oT^ iV> 0 
[0 0 6 7] 

T i C N ti 1 8 Wtl^^] * It ^ i 7 ^ ^ ^ YitZMfct 

*BR, fiI#±WOT i CNf^^^T i CNJf (J^T, WMT i CNJf « 
to ) t^^i^t:li@2 (a) J: ? K^r<omMi S EMP i oXlSMIrh £ 

■ei^o — ^\ ±KfiT i CNJi5 a<asmfc8U<P«^#£i~£S£'Kii> itiiMmT- 
flftil (T EM) fcE^T. 3 ^fetett^^Jfl^SHfi-S <£ 3 KfllFft&DlLfcaU 

Witwr 5000-20000 offirwflHPfc -t oT±iasnxw*«*fi"*^3W*&^** 

o u^ffiiaoT, «iflI3 fc LT±fB«fflT i CNJf 5 a<D±mKm<Dmv.m& 

j&mztLtzg>m&wmx&^x&m^temmi]\%frb<vffiLMT i cns^s a^MM 

[0 0 6 8] 

flit (SEM) t-T^x.{f 3 000-5000 0 f tffiit S i i: tl^t ^» i J: i 

o 

[0 0 6 9] 

f«T i CN1 5 a©tiT i CNtf 8 a ^SS*|Rl^f)|SSLf;^ HI 2 (a) 
ti9C, MT i C Nfe^ 8 a W^SSSS * 1 ix mJKJLT fct4£i#, »HT i C 
NJB5 afCMU^^f ^OflfflSSj****^ j&»o|feW13 ifltoatJK*I^I±$*"f 

{±iiE# 2004-3109452 
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[0 0 7 0] 

£ h fc. T i C N±Jf 7 14, WT i C NJf 5 a co#J& (4M& •? > fll £ ti\ H 2 ( b 
) tc^i" i^CTiC Nf£7- 8 b OTO^ $ 1 fi mSli^ 4 & - i: ** A 1 2 O 3 S 4 
±£|5/lOi!liltWmFu SrlWI«l-r*^:i6t-a* Lv^ 0 COM, T i CNti^ 
8 b(DT 7s^? Mbi4 2 J^K**ct & 4V># 3 \ A 1 2 0 3 Jg 4 fi*[cO±tS^: 
L < (4 2 ~ 5 
[0 0 7 1 ] 

&ib% fttffBA 1 2 Os JfJ4«M*SiM^fe&&-fc#\ flljftfl&^Scjfe^Wffliwfto-r 
9At±«tLfc»**§tt*K'o*», fcfr 3 testes***: #v>jfci&, T i CN|5 to 

Jbofco LifrU ilL/;»lliaotA 1 2 Osii4iTiCNJB5 

SfjgottHrt^iWfti-t-aifc^-eisfeie), Ah o 3 14 * «ai§ H a H «^ii 

WfA^C^tiJo iot, <<II£»A 1 2 Os ©^o, «tLfe»J»#6 
tttAla Os /14(7)#*^l^^g:T$^:^-t^<^#^-t^i ; *^*^>^ iW^Oi 
«9*v^XAl WaW^o A 1 2 Os SIbO- *P* a MI§ H B H«iitimo « 

Mfe H a H#itt LT, t4^Ah Os Jf4 0|g B H H M^ «MI§ H B H «3tt *gS*£.IMSigfc 
tf>$£H LTA 1 2 0 3 m 4 0#3t*«:PaE"t"*i fe"PTtl"C*&o 
[0 0 7 2 ] 

TiCNl5i3iU f Al2 Os 14(DTi, SHtfcli±S^ T i Ni> T 
i CI, TiCNOi, TiCOJS, T i N OlOf* fb?tli£*L&^& < t & 1 Jf (f© 

t i&ttM) t^tJit^ait^o ::t, ttrtaT i CNioTit:±?atoT 
)PtSfliit*M^iW«it? *o i*^ t i cNit a 1 2 os m b<ommz± 

fE'ft&OT i SV&M -tCioT, TiCNiiAh Oa itOiflOtf 

UOltm^^o Sfcfc, A 1 2 Os HO|g H H H «^%ftM^#-C, A 1 2 Os JS 
£>§!lSIWE*#a KMmi-&ZttfX-%&o 3 fee A 1 2 Os SO^MlciilS'ffecoT i 

[0 0 7 3 ] 

*#WK{4 N HI 1 £ 4tU4\ ^#2 T i CN1 5 fc©M£H, T i CNi5<7)#f* 
|^]±45 4 tfl&ftyS^Oifctfcfc 4 &#J**lttOiB:T*l» C£a6, ill? 0 . 1 ~ 2 ^ mCDfM 
t*T i N^?)*^TiIl 0^M$tLTV^ o &43, COTftil 0i±f <> ^Ti 
CNJB5 fc<0*3|fj!336*lfcv>fca6KT i CN*5 tra^F^fllft-tao Sfc^ *#2f/:liT 
iCN!5 jfc&jft*^tfeLTTiflUI^*ST i NSt5 s T iCNf5 

M^^43V^T(4, T i CNi 5 hTii 1 0 t 7FHI$fcSHI«L&*a»£'58 , # < , £04 

[0 0 7 4] 

A 1 2 Os 14 Sr « TiCNl5tAl 2 0s»4 

tOWt 1 a* mJ^TOT i C Oil, T i NOJBSfcliT i C N Om<D^-?tifr<Dtipmm 1 

[0 0 7 5 ] 

$ feC A 1 2 Os JH4 0_Ui, t^fc^lftIi3^I^T i N^feSrSM 1 

/cfelf L^o $fe^t4, 1 2 14 T i N»fcRj£3*LS &<OT?{4& < , 3SlM££i6&tf> 

11 2£&^"T i NJfcoKffW: 1 J mnim^Ct^fL<, flvfr&SJB 1 2©«I 
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[0 0 7 6] 

±fBll*im, T i C NJS b A \ 2 0 3 if t OKfcflH]® t LT±%m<VT imk 

mm^m-f^^, ^<D^tm\tA \ 2 o 3 mtm$^mn.Lxi,£ ? c ££>^> ai 
2 os s^xm^st LtML/tT i NiiiiA 1 2 os mommffiM.* *) m&vm~m 

atws fc & * o 

[ 0 0 7 7] 

ItrlBT i C Nil t A 1 2 Os < £: fc— ;fr5&*2JgJ2U:rt»<b* *K %%2M^X 

XcDffftBT i CNJi^-fctf/ifcttA 1 2 Os JgO&Sffifc, T i Ni, T i CJf , T i 
CNOi, TiCOl, T i NOi^^t»iimW4"ML/;»^ot* i 

[0 0 7 8] 
[0 0 7 9] 

4 > *I6!IWSI -W T? * S ± Jfe L ^m^SBO fill X* 
[0 0 8 0] 

[0 0 8 1 ] 

(Ra) tf s 0. 1-1. 5/*m, &ffiB£*5 it 3 (Ra) **0. 5- 

[0 0 8 2 ] 

>X^, -eoSICWx-ifft^filf (CVD) St:iot«ii3«It^ 
[0 0 8 3] 

if, Rjs^m^fc Lxmk^* y (t i c i 4 ) ^«:o. 1 - 1 o#:«%, a* ( 

N 2 ) fX^0~60 , % 19 ^Tfcff ( H 2 ) & S LTKJS 

f t^^i:SAL, 8 0 0 - 1 0 0 0 1 0-3 0 k P a O^tTl 

it^^T i NJSfcfifclglf *o 
[0 0 8 4] 

2tfc, W^tf, BU£#*MtLT, #a%-ell^^-^> (TiCU) W*0. 1 
-10 %, MSi (N 2 ) W*0~60 (CH4) ^*0~0. 1 

mt%, (CHs CN) ^*0. 1-0. 4iW»%, £t^ s 7KSf (H2 

) * ^ 4 *HS L t IlSf t CiA L, jS«tiftJK«:7 8 0 - 8 8 0 

°C, 5~2 5kPaCTMt^o 
[0 0 8 5] 

tit?, ±|B*K*#<o 3 *> . RiS ?Tx 4 1 co r -fe h =- h U ;v * o tl^ri* 0 . 1 - 0 . 
4#l%Clit^-ii^^"C, MT i CNJS 5 a ^OT i CNt?8 a©«U 
^L^|gii:i*{:M§*4ii:^-eiSo i*:, iSBJKitiaRCov^-Cfe, 7 8 0 °C 
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[0 0 8 6] 

^»«T^i, T i CNS©Mf» (T i CNT1«SI) ttfflt^ 
RjS^XPjncDCHs CNco»J^-J: *) i> T i CNI^IM (T i CN±i©SK) 
-f^-r^RJ^^^^OT-b b- > V ;V (CHs CN) C9rI^#J^-£±i^1~ £ t K X o 
T, T i CNTii HTi CN±«4>^T i C NflT-OTO^ifaite^ § < 
ffjfcWU T i CNif <7)MiM^l£Ji1-&7-fe h 'J;v#x©iAi^i:^ttT i C 

it m. & Mm pt t £ ~e * & o 

[ 0 0 8 7] 

££-e, ±|B^K^fr^d*>> iS^T i CNm^^mmm^ii, CH 3 CN (T^h 
- h V ;V) #X(75#J^-Va £ 0 . 1 - 3#»%^fff0fP1"^ & ^> *^i;7^T?*4 
H 2 #*<D#J^Vh fcCHs CN^WH^Va fcOtt (Va/Vh) *»0. 0 3JilTt 

[0 0 8 8] 
[0 0 8 9] 

mt^-^y (ncu) ^^o. 1 ~ 3 ^ * y (ch 4 ) £ 
0 . i~io (c o 2 ) * 0 . 01-5 mm (n 2 ) # 

^^o~6 o#«%, (h 2 ) f ^ ^ 4 rl^^^ 1 tsiL-f t 

fiCiAL> 8 0 0 - 1 1 0 0 °C, 5-30kPa tf^o 

[0 0 9 0] 

■5- lt, A 1 2 Os ii4£rai-&o A 1 2 Os l4omfetuit 

mfbT;V5-^A (A 1 C 1 3 ) 2f*£ 3 - 2 0flMf%> ^7jc|t (HC 1 ) £ 0 . 
5 - 3 . 5 — SJHbRSt (C0 2 ) £ 0 . 01-5. 0 ^IbzK* (H 

2 s) «&o~o. o n^^m (h 2 ) jf*frh-%2>m t G-ff**m^, 9 

0 0 - 1 1 0 0°C, 5~10kPattSiH 5 llU o 

[0 0 9 1 ] 

ttz^ mm (t i njs) 1 2*j&m-f&fcte, ^^titttiMf ^> (t i c 
1 4 ) #x^o. i~i of$i»%^ mm (n 2 ) #j*£o~6 o#i»%, ^«3^tK* (h 

2) ^^^^^^.^^^^P^bTSJSf-^^^^rt^SAL. f^r>;^* 8 0 0~l 

1 0 0°C, 5 0~8 5kPaitfLlfiK 

[0 0 9 2 ] 

z<otz, ±^b^fe«nx.-c, iifa^^ft^-cMJf 3 tiiLfct7 0 ox; 

fW^v y^co^Mm* 12-30 °C/%-KMmir2> ZtKX^X, ±UM 
[0 0 9 3 ] 

[0 0 9 4] 

It^H* (CVD) fetffi^mcov^ISl/;^ MlS^-f^^ti^^^S 
(pvd) fe^ioT^L^^o-e^o-c^ ±V\ 
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[0 0 9 5 ] 

f!)x.(i\ -f^V/V-TM^&^T, ±OT 4 -TSB® 5 ?>&«^fc>^\ TiAl 
Nl-TiCNitL/c«, TiCrNl-TiAlNftL/m DLCJf-Cr 

5 i BNJgfc L/t*^#®«oa^t?-frOTfgT^i9, itt?>#Jg©#*f*S:±5EL/i 

6 £ <h 3&*T? § £ o 

[0 0 9 6 ] 

¥mr& 1.5/i mO#Ht* > x > (WC) ^*^L-C, 1 • 

(Co) t*^6ff%> TOfi@2. 0^m(^^t^^> (T i C) fe* 
* 0 . 5 T a CnM* 5 fi%«#J^«D> l^LT, ^^^M^i >9 WJ 

IJL}^ (CNMA 1 2 0 4 1 2) «^Lfcf&, WL>*4 >^#kS*i&U 0. 0 1 P a 
<£>ft^*, 1 5 0 0 1 f WLtM^^^HL/;o £<b£s «L?c®l!l=r# 

MKiBV^T JISB0601-2001 « Efc jt#Wffi£ (Ra) (±1. l^m, t 
< V>MHi3lt^Mj¥*&ffl^ (Ra) i±0. 4^mt^ot 0 
[0 0 9 7] 

Jfco^M^-t < v^SffiO^ h 3 0 #F^y 9 vttlX Lt^N o . 1-9 <£>*WMOTJX* 
[0 0 9 8] 

a § je * mm l x m m$ o mtfcss & ^ www t u m l m & & * it is l t - 

[0 0 9 9] 

: ^-/x^^tt^C SEM-REVETEST 

■f — y')V7. tf— K : 0 . 1 7 mm/ sec 

tf — F I 10 0 N/m i n (*Mffi) 
BISiSEilt : 5 mm 

ngmyj v=> vm^ (fs ^ ^ > fxa*shi»±m^ > ksw 1 ?- : n 2 

- 1 4 8 7) 
ffi^HS I 0 . 2 mm 

mmnm : 1 2 o° 

t7t, iiiii?-ifi (tem) *m^xm2K&mi-&wBtm-d s &&-?£2>£Tfc 

SSRWfW5 *0ftov^tSSl^ti (SEM) m^-CTi C 

jfrfcO. 5 ^mOlSSffillt^-tL^tLigi K^-fJ:? ^^A^«t 0*iftB*:3|v>T\ ^tL-P 
5 ^Ko^T^tL-PtLjf ffi L7 , ;|t H H H i|ilo¥^it*¥i^ H H H'liit Itlffl Lfzo 
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mi] 









v A /v H 


;HJt(°c) 


J±2) 
(kPa) 


TtfeJl(TiN) 


TiCU-.O.S.N^Sa.Ha:^ 




900 


16 


TiCNKc> 


TiCI 4 :1 .0,N 2 :43,CH3CN.H2:^ 


1.1 


0.020 


865 


9 


TiCN2<c> 


TiCI 4 :1 .0,N2:43,CH 3 CN ( H 2 :?^ 


1.5 


0.028 


865 


9 


TiCN3<c> 


TiCI 4 :1 .0,N 2 :43,CH 3 CN,H 2 :SI 


1.8 


0.033 


865 


9 


TiCN4<c> 


TiCI 4 :1 .0,N 2 :25,CH 3 CN,H 2 :SI 


2.2 


0.031 


1015 


20 


TiCN<p> 


TiCI 4 :0.8,N 2 :25,CH 4 :7,H 2 :5I 




1020 


30 


TiCNO 


TiCl 4 :0.7,CH 4 :4 1 N 2 ,:5 I CO2:0.01 > H 2 :9s 




1010 


10 


TiCO 


TiCI4:0.7,CH4:4,CO2:0.02 t H2:$S 




1010 


10 


TiNO 


TiCI4:0.7,GH4:4,N2:5 T H2:^ 




1010 


10 


01 — Al 2 0 3 


AICI 3 :1 5 ( HCI:2,CO 2 :4,H2S:0.01 ,H 2 :$£ 




1005 


6 


K — Al z 0 3 


AICI 3 :1 5,HCI:2,CO 2 :4,H 2 S:0.01 ,H 2 :^| 




1005 


6 


aH(TiN) 


TiCI 4 :0.5,N 2 :44%,H 2 :5£ 




1010 80 



[0 10 0] 
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[&2] 



Jg 


a* 

-X. 

V 

K 


10 


CO 


CO 


CO 


LO 




CM 


LO 


CO 


[a 
w 


Z 
O 

F 








# 






it 




«! 


«$ 

4^ 
IS 


_r_ 

■ V 

K 


CO 


O 




00 




CO 


CO 


CO 


0 

CM 


* 

fg 
z 
o 
F 




is 


IS 




ts 




IS 


:£ 






LL 


CO 




p 

LO 


CO 

cvi 


O 

CO 


CO ; 


P 


CO 
O 


0 

CO 
CO 


So 


0 

CM 


O 
CM 


LO 
-r— * 


LO 

CM 


10 


to 

CM 


0 

T— 


O 
CM 


0 




* 

KS 


Eg 


Z 01 

F 3 


2: 

LO 

V 


Z U? 

F 0 


z 

LO 


2: ~ 


2: 

LO 






2! Q 

F — 


z 

LO 

V 


z S 
^3 


z 

LO 

V 


_> 

.4$ 




Z CM 

F 0 


Z 

LO 

V 


Z CM 
P O 

v — / 


LL 

Z 

CO 


m 

q 
< 


CO 

0 _ 

f q 

f s 


LL 

z 


CO 

O _ 


ZD 

LL. 

2: 
0 
1 — 


CO 
O 

< 0 

} °^ 

a 


LL 

2: 
0 


CO 

0 

< 0 


U_ 

2: 

LO 

co 


fa 


=1 
LL 

Z 

LO 

CM 


«*> 

O _ 
P 


LL 
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0 

LO 


SO 

P 

C3 


Ll 

z 
0 

CO 


CO 

0 _ 


y — *. 

LL 
Z 

CM 
CO 


CO 

0 _ 
p 


T 


Dffi 
Eg 
■fr 


0 ^ 

Z lo 
O 0 

F w 


T 


F w 


T 




T 


O ^ 

2: 

O O 

F ^ 


T 


0 ^ 

2: co 

0 0 
F w 


t 


0 

0 — 

F w 


T 


O ^. 
Z LO 

O ^ 

F " 


T 


O 

Z LO 
O O 

F ^ 


T 


1 




IB 
2: 
0 
F 


m 

CO 






TiCN4<c> 
(0.8)[1.0] 


LL 

Z 
O 

CO 






TiCN3<c> 
(4.0)[0.9] 


O 
co 


1 




TiCN4<c> 
(2.0)[1.0] 


LL 

2! 

LO 

co 


1 








1 




an 

CM 


S\ 1 — 1 

0 0 

*c 
■z « 
0 °. 

P S3 


Lu- 
ll 
O 


Z to 
F S 


T 


TiCN3<c> 
(2.0)[0.9] 


Ll 

2? 
O 
10 


TiCNKc> 
(3.0)[0.5] 


T 


TiCN3<c> 
(3,0) [0.8] 


LL 

Z 
O 

LO 


TiCN3<c> 
(4.0) [0.9] 


T 


/\ 1 — t 

O CO 

if 

PC 


r 


PS 


LL 

■> — ' 

z 

CO 
CO 


1 




on 
HB 


/V 1 1 

O CO 

v; 0 

§s 

1 — v-" 


T. 


/S 1 — 1 
O CO 

^ 0 

O P 

F3 


T 


/\ 1 — 1 
O CO 

^ <=> 

Is 

PS 


T 


O «— » 
|1 


T 


y\ « — 1 
O co 
^ O 

O P 
H S 


T 


s\ 1 — 1 

O CO 

go 


r 


/\ 1 — 1 
0 00 

CO L 1 

Z /^s 

0 °? 
P9 


T 


1 — > 

0 co 

CO CZj 

z ^ 

pa 


T 


s\ 1 — » 

O CO 

I — ^-^ 


Ll 

Z 
0 
0 


■ 
f 
K 


a 
1 


z S 
F S 


t 


z S 
F S 


T 


2: — 
F ^ 


T 






z <s 

F S 


T 


-> 




Z <o 
p 0 


T 


_> 




ZS 

PS 


T 


? 

J 


£ 0 






CM 




CO 




LO 


CO 


r- 


CO 


CJ3 



AJ 

i J 



U 

AJ 
AJ 

G 
-H 
G 
if 



c Z o 
^ h il; 

i3 M~ 



.rv- Zlii w 

8 S Dffi 



last 

+6 



O I 



§1 

p: 



S 



[0101] 

fit, ioi!OfiOX**fflv>rTia<0*#KJ: »»WiMifci3 J: tFUf^WU tttfc* 
[0102] 

«WU# : ^ 9 * 4 JMtfk 4 *Btt* V-y"U ( F c D 7 0 0 ) 

XJLim : CNMA 1 2 0 4 1 2 
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mmm 1250 m/^- 

M^iSE I 0. 3 mm/ rev 
W *9 : 2 mm 
OTB#lffl : 20^ 

^ (d m : 7Xv#tt© su m%m 

mm : ?9 9 4 ^mm 4 u - ( f c d 7 0 0 ) 

I*3IM* : C NM A 1 2 0 4 1 2 
-SOeUaSBE : 2 5 0 m/ft 
MV)M%.:0. 3-0. 5mm/rev 
■93 •? I2mm 
<€■ <£> 4ft : 7kf#14-tu till 

[«3] 



IS 3^4 

No. 












1 


0.14 


0.13 


5000 


M 2 o 3 mm'pmm 


2 


0.22 


0.20 


4300 


A\ 2 o a mn'PMM 


3 


0.20 


0.18 


4000 




4 


0.12 


0.11 


4700 




5 


0.19 


0.17 


4500 


AI 2 0 3 ««'>*Jl«t 


6 


0.17 


0.16 


4700 


Ai 2 o 3 jn«'>a«(st 


7 


0.35 


0.32 


1100 




8 


0.40 


0.41 


2500 




! 9 


0.43 


0.40 


1700 


A\ 2 o 3 mmm \ 



[0 10 3] 

^ 1 ~ 3 J; ^ . Fl/Fu^I. ni)/J^v^#No. 7»HXJ t 8"Cit^y}£>^il s 
3&&L-C»&tRtefc:#& iOUtofco $ t'F L /Fu tf*3 0 o . 9 T 

[0 10 4] 

itL^^LT. ^IPJ^V^ Fl/Fu#1. 1~3 O^lfiHfitelWttlSftfcNo. 
1 ~6-eiiV>-ftL^M«/iOflJ^|^^T\ Fl/Fu#1. 2 — 10 OtEHF^J 

tcMtP $ ttfc n o . i . 4 ~ 6 -e (4 wfM^eata^i: * v^f^s m *. ? * «*iaak** s & 

fc|n]±U Sfcfcfct^ Fl/Fu^I. 5~5©IEHrt^«fl1l|I§tL7^No. U 4tl±, 

& flEtifc-SDfllttfB £ *-T 4 4 ^ X & o fc o 
[*«J 2 ] 
[0 10 5] 

y-jy FfeKXT^m : T i AlCrNf (HJ¥ 2/,m), ±«»M 0S2I (MJ* 1 
m) ©2»;fre>a*«lW*J&IIL:fco 
[0 10 6] 

1 fcra»K^^9y^5IK*»FflliLfcft^ Fu (±«») =3 ON, Fl (T 
mm) =8 ON, F L /Fu=2. IXh^tZo £ (DM&fr WSfllllffl (D*U-T 

ffiSE# 2004-3109452 
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mmm 3 ] 

[0 10 7] 

^4i*fi44t#i:itlT, -< ^-v/v-^w v^fetr, ill : T i CNJg (K 

Hl/zm) > 2i@:TiAlNi (]££ 2 ^ m) , 3 Jf g : C r NJf (RJ¥ 0 . 5 ^ m 



mmni tmn^x?? y^mmzm-mLtz%s^ fu (±ot : t i a i njb) =4 

ON, Fl (TUm : T i CNI) =6 ON, Fl/Fo=1. 3 T~&o/t 0 ^11* 
[0 10 9] 

[0 2] (a) *|&^©WIM«T i CNlCM^M^SI^^ii 
[0 110] 

(b) ^BjO^O^M^a^W^T i CNi (±IH$T iCN|t Ltffl^II) * 

mmfrbmmLtzmoM&mm^mmmMxjb & 0 

[0111] 

1 : SEffiMOTXA (X*) 

2 : 

3 : mm 
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